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Sustainability is the capacity to endure and ensure that the advanced technology for electric vehicles (EVs) remain diverse
and productive over time. The power optimisation of the battery pack has been maintained by enhancing the lifespan of the
battery with keeping the battery temperature 35-40 degrees C and cell's state-of-charge (SOC) balance with the variation 2-
5%. A ZigBee wireless battery management system (WBMS) has been developed from this study to control the evaporative
cooling battery thermal management system for the optimum range of battery temperature both in charging/adverse
discharging. The WBMS allows the vehicle to utilise the maximum energy available from the battery for a given drive cycle
whilst maintaining pack SOC balance within the range of optimal functionality. The WBMS multistage charge balancing
system offering more effective and efficient responses to several numbers of series connected battery cells. The balancing
results for two cells and 16 cells are improved by 15.12% and 25.3% respectively.
Keywords
Author Keywords: electric vehicle sustainability; WBMS; wireless battery management system; battery thermal
management; cells charge balancing management
KeyWords Plus: LITHIUM-ION CELLS; BATTERY MANAGEMENT; SYSTEMS; DESIGN
Author Information
Reprint Address: Rahman, A (reprint author)
Int Islamic Univ Malaysia, Dept Mech Engn, Kl 50728, Malaysia.
Addresses:
[ 1 ] Int Islamic Univ Malaysia, Dept Mech Engn, Kl 50728, Malaysia
[ 2 ] Int Islamic Univ Malaysia, Dept Mechatron Engn, Kl 50728, Malaysia
E-mail Addresses: arat@iium.edu.my; mizanur2ium@gmail.com; faris@iium.edu.my; sihsan@iium.edu.my
Publisher




Web of Science Categories: Transportation Science & Technology
See more data fields
Citation Network







Use in Web of Science
Web of Science Usage Count
0 0 
Last 180 Days Since 2013
This record is from:
Web of Science Core Collection
- Emerging Sources Citation Index 
Suggest a correction
If you would like to improve the quality of
the data in this record, please suggest a
correction.
  1  of  1 
Cited References: 16
Showing 16 of 16 View All in Cited References page
Times Cited: 2
Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Sign In  Help  English 
Tools  Searches and alerts  Search History Marked List
  Add to Marked ListFull Text from Publisher Save to EndNote online 




1/22/2019 Web of Science [v.5.31] - Web of Science Core Collection Full Record
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=391&SID=D5lr26D44HRRckieQrV&page=1&doc=1 2/3
Title: [not available]
Edited by: Cetto, E. M.
WORLD C SCI SCI 21 C  Published: 2000
Times Cited: 2  
Scheduling and control co-design for delay compensation in the networked control system
By: Chen, Liang; Zhang, Jianming; Wang, Shuqing
ASIAN JOURNAL OF CONTROL  Volume: 8   Issue: 2   Pages: 124-134   Published: JUN 2006
Times Cited: 8  
Investigation of path dependence in commercial lithium-ion cells chosen for plug-in hybrid vehicle duty cycle protocols
By: Gering, Kevin L.; Sazhin, Sergiy V.; Jamison, David K.; et al.
JOURNAL OF POWER SOURCES  Volume: 196   Issue: 7   Special Issue: SI   Pages: 3395-3403   Published: APR 1 2011
Times Cited: 38  
Research on a Novel Power Inductor-Based Bidirectional Lossless Equalization Circuit for Series-Connected Battery Packs
By: Guo, Xiangwei; Kang, Longyun; Huang, Zhizhen; et al.
ENERGIES  Volume: 8   Issue: 6   Pages: 5555-5576   Published: JUN 2015
Times Cited: 10  
Design and Implementation of Smart Home Energy Management Systems based on ZigBee
By: Han, Dae-Man; Lim, Jae-Hyun
IEEE TRANSACTIONS ON CONSUMER ELECTRONICS  Volume: 56   Issue: 3   Pages: 1417-1425   Published: AUG 2010
Times Cited: 222  
A Charge Equalizer With a Combination of APWM and PFM Control Based on a Modified Half-Bridge Converter
By: Hua, Chihchiang; Fang, Yi-Hsiung
IEEE TRANSACTIONS ON POWER ELECTRONICS  Volume: 31   Issue: 4   Pages: 2970-2979   Published: APR 2016
Times Cited: 20  
A Chain Structure of Switched Capacitor for Improved Cell Balancing Speed of Lithium-Ion Batteries
By: Kim, Moon-Young; Kim, Chol-Ho; Kim, Jun-Ho; et al.
IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS  Volume: 61   Issue: 8   Pages: 3989-3999   Published: AUG 2014
Times Cited: 93  
Wireless Battery Area Network for a Smart Battery Management System
By: Lee, J.; Lee, I.; Lee, M.; et al.
PCT/US2011/058503  Published: 2016
[Show additional data]
Times Cited: 1  
Two-phase eveporative cooling thermal management system for electric vehicle
By: Rahman, A.; Helmi, A.; Hawlader, M. N. A.
International Journal of Automotive Technology  Volume: 18   Issue: 3   Pages: 872-882   Published: 2017
Times Cited: 1  
Fuzzy controlled evaporative battery thermal management system for EV/HEV
By: Rahman, Ataur; Nur, Farahana; Hawlader, M. N. A.; et al.
INTERNATIONAL JOURNAL OF ELECTRIC AND HYBRID VEHICLES  Volume: 7   Issue: 1   Pages: 22-39   Published: 2015
Times Cited: 4  
Resonant-boost LC converter base charge balancing system for electric vehicle
By: Rahman, M.; Rashid, M. M.; Rahman, M. A.; et al.
ARPN Journal of Engineering and Applied Sciences  Volume: 11   Issue: 1   Pages: 362-367   Published: 2016
[Show additional data]
Times Cited: 2  
Wireless Battery Management System
Patent Number: 10/535,161
Inventor/Assignee: Riemschneider, K-r.
US Patent App  Published: 2006
Times Cited: 1  
Modularized battery management for large lithium ion cells
By: Stuart, Thomas A.; Zhu, Wei
JOURNAL OF POWER SOURCES  Volume: 196   Issue: 1   Special Issue: SI   Pages: 458-464   Published: JAN 1 2011
Times Cited: 35  
Single-Switch Cell Voltage Equalizer Using Multistacked Buck-Boost Converters Operating in Discontinuous Conduction Mode for
Series-Connected Energy Storage Cells
By: Uno, Masatoshi; Tanaka, Koji
IEEE TRANSACTIONS ON VEHICULAR TECHNOLOGY  Volume: 60   Issue: 8   Pages: 3635-3645   Published: OCT 2011















1/22/2019 Web of Science [v.5.31] - Web of Science Core Collection Full Record
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=391&SID=D5lr26D44HRRckieQrV&page=1&doc=1 3/3
Battery Management Systems in Electric and Hybrid Vehicles
By: Xing, Yinjiao; Ma, Eden W. M.; Tsui, Kwok L.; et al.
ENERGIES  Volume: 4   Issue: 11   Pages: 1840-1857   Published: NOV 2011
Times Cited: 123  
Zigbee wireless sensor network in environmental monitoring applications
By: Yu, C.; Cui, Y.; Zhang, L.; et al.
2009 5 INT C WIR COM  Published: 2009
Paper presented at the
[Show additional data]
Times Cited: 2  





© 2019 Clarivate Copyright notice Terms of use Privacy statement Cookie policy
Sign up for the Web of Science newsletter Follow us  
